Semaphorin7A aggravates coxsackievirusB3-induced viral myocarditis by increasing α1β1-integrin macrophages and subsequent enhanced inflammatory response.
Semaphorin7A (Sema7A) has been reported to play various roles in nerve axon growth, tumor suppression, and tissue remodeling, as well as regulation of intestinal inflammation diseases. Viral myocarditis (VMC) characterized by viral-myocardial-cell necrosis and inflammatory cell infiltration is a common clinical disease of the cardiovascular system. However, the role of Sema7A in coxsackievirus B3 (CVB3)-induced VMC has not been reported. In this study, we generated an acute VMC mouse model by CVB3 infection, and manipulated Sema7A expression by in vivo polyethyleneimine-mediated Sema7A down-regulation. Our results indicated that Sema7A was up-regulated in cardiomyocytes during VMC, and that Sema7A down-regulation following short hairpin RNA interference or mAb neutralization effectively protected mice from VMC. Additionally, reduced inflammatory responses were observed along with Sema7A down-regulation. Furthermore, adoptive transfer of α1β1-integrin macrophages exacerbated CVB3-induced myocarditis, suggesting the significance of α1β1-integrin macrophages in response to VMC. We observed that co-culture of neonatal myocardiocytes with macrophages increased the percentage of α1β1-integrin macrophages, while Sema7A neutralization reduced α1β1-integrin macrophages in heart tissue of VMC mice. These results demonstrated that Sema7A, as an inflammation regulator in CVB3-induced VMC, might interact with α1β1-integrin in macrophages to enhance the inflammatory response and aggravate disease severity. Our findings provided insight into the potential role of Sema7A as a therapeutic treatment for VMC.